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Abstract
We consider the electromagnetic production of positron and electron in collisions
of slow heavy nuclei. This process is dominated by emission of positron, with the
electron captured by nucleus.
Positron production in collisions of heavy nuclei, as well as the production e+e− pairs,
were addressed in numerous papers (see, for instance, [1,2]). Here we consider this problem
with simple qualitative arguments.
We start with production of the pair e+e−, as presented in Fig. 1 Double lines therein
Figure 1: Production of pair e+e−.
describe the propagation of heavy nuclei, single and wavy lines refer to e± and virtual
photons, respectively. The electromagnetic vertices on these double lines reduce to (p′ +
p)/2M ≈ v. We neglect the difference between p′ and p. For the velocity of nuclei we
assume v ≃ 0.1. Thus, taking into account both nuclear lines in Fig. 1, we conclude
that our amplitude is proportional to v2. As to the discussed cross-section, it is obviously
proportional to
v4/v = v3; (1)
v in this denominator originates from the particle flux; here and below we put c = 1.
We address now the channel where the produced electron is captured by one of the
nuclei, and the produced positron goes to infinity, as presented in Fig. 2. The captured
electron here has no direct relation at all to the velocity discussed. Indeed, the attrac-
tion of this electron to nucleus is strong, and there is no reason to expect any extra
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Figure 2: Capture of electron.
v-dependence in the corresponding vertex. Therefore, the amplitude here is proportional
to v, with the corresponding cross-section proportional to
v2/v = v. (2)
Thus, the positron production cross-section dominates the effect, since
v/v3 ≃ 102. (3)
In other words, the cross-section of the positron production, with the capture of the
produced electron, is the dominating one, it is about hundred times more than that of
e+e− production. The attraction of the produced electron to nucleus is strong, and there
is no reason to expect any extra v-dependence in the corresponding vertex.
The electromagnetic cross-section of e+e− production was estimated in [3] as
σ± ∼ 10
−26
− 10−25 cm2. (4)
Then, the reasonable estimate for the cross-section of positron production is
σ+ ∼ 10
−24
− 10−23 cm2. (5)
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